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conclude that Bud5 is a component of the axial division remnant and is recruited to this position by the axial landmark proteins.
Diploid yeast exhibit a bipolar budding pattern in which cells bud repeatedly from their poles using a distinct set of cortical markers [11] [12] [13] . We examined the localization of Bud5-GFP in wild-type diploid cells (Figure 2a ). In general, the Bud5-GFP signal was much weaker in diploid versus haploid cells, although the proportion of Bud5-GFP as a fraction of total protein was approximately the same (data not shown). The distinct double rings of Bud5 in the mother-bud neck and the strong single ring remnants, characteristic of Bud5 localization in haploids, were not seen in diploids. In unbudded cells, Bud5-GFP was weakly associated with the birth (proximal) pole ‫%05ف(‬ cells; Figure 2a , cell 1). Bud5-GFP was additionally associated with the opposite (distal) pole in the remaining 50% of unbudded cells ( Figure 2a , cell 2). Following bud emergence, Bud5-GFP localized around the bud cortex, much like in the early stages of bud formation in haploids (Figure 2a, cell 3) . As the bud approached the size of its mother, Bud5 remained associated with the bud cortex. Eventually, Bud5-GFP became concentrated at either the bud neck (Figure 2a , cell 5) and/or the bud tip ( Figure  2a , cell 4). Interestingly, Bud5-GFP associated with the birth scar regardless of the stage in the cell cycle or the number of previous divisions the cell had undergone (Figure 2a , cells 1, 2, 5, and 6; indicated by arrowheads). In summary, Bud5 is partitioned in large-budded diploid cells between the birth scar, the bud tip, and the bud neck, positions that become the poles of the newborn cells.
We tested whether Bud5 localization is dependent on bipolar-specific landmarks (Figures 2b-d) . The three mutations examined, rax2, bud8, and bud9, each affected a subset of the diploid-specific Bud5 localization pattern, a result that is in accordance with the budding phenotype of each of the mutants [11] [12] [13] . In rax2 mutants, Bud5-GFP associated with the birth pole of unbudded cells but was rarely seen at both poles ( Figure 2b , cell 1), a finding that is consistent with the partially axial rax2 phenotype Bud5-GFP associates with division remnants and prebud sites in [12] . As the bud emerged, however, Bud5-GFP at the recruitment into double rings and division remnants is dependent on (e) bud4, and (f) bud10 mutants. Bud5-GFP localization to double the integrity of the septin ring. Bud5-GFP localization in the cdc11-6 ring structures in the mother-bud neck and to the resulting division mutant at the nonpermissive temperature is shown (strain YAM433). remnants is absent or greatly reduced in these mutants. Arrowheads indicate the position of the birth scar. Strains YAM290 (bud10), newborn daughter in that it is necessary for marking the a bud9 mutant bud exclusively from the distal pole (opposite the birth scar) [11, 13] . Loss of Bud9 did not affect distal pole (opposite the birth scar) [11] [12] [13] . In bud8-unbudded cells, Bud5-GFP associated with the birth, but the ability of Bud5-GFP to localize to either the birth pole or to the distal pole of unbudded cells (Figure 2d , rarely the distal, pole (Figure 2c, cell 1) , a finding that is consistent with the fact that bud8 mutants bud exclusively cell 1). However, Bud5-GFP was lost at the birth pole as the bud emerged (Figure 2d , cell 3), suggesting that Bud9 from their birth pole [11] [12] [13] . In large-budded bud8 cells, bud tip localization was not observed (Figure 2c, cell 3) .
is required for persistent Bud5 localization to the birth pole. Therefore, Bud5 is differentially spatially controlled Thus, Bud8 contributes to the establishment of bipolar budding in the newborn daughter through a mechanism by different sets of cortical landmarks in haploid and diploid cells. that involves deposition of Bud5 at the bud tip. Cells of Bud5 is recruited by the nascent landmark structure laid down in the mother-bud neck, thus priming these sites for division. Bud5 is then inherited when this structure splits at cytokinesis. Bud2 is not carried from the previous division, but becomes localized to the remnant late in G1. The diagram shows haploid cells, but a similar scheme could be envisaged as governed by diploid markers. Bud5 and Bud2 are depicted in green and red, respectively. Division scars are shown in black.
Since regulated expression of AXL1 is largely responsible (63% division remnants in the axl1 mutant compared with 74% in wild-type, and 38% double rings in the axl1 mutant for the conversion between the bipolar pattern of diploids and the axial pattern of haploids [14] , we examined compared with 100% in the wild-type). Additionally, Bud5 localization in these positions was much less intense than whether Bud5-GFP localization in haploid axl1 cells resembled that of wild-type diploids. Surprisingly, this was in wild-type haploids. Thus, loss of axl1 in haploid cells causes an intermediate phenotype in which Bud5 associnot entirely the case (Figure 2e ). Although Bud5-GFP associated with the cortex of large buds (Figure 2e, cell ates with both bipolar-specific and axial-specific cellular landmarks. It may be that further controls contribute to 3) and the bud tip (Figure 2e , cell 4) as in wild-type diploids, Bud5-GFP also localized to positions more typithe cell-type-specific partitioning of Bud5 between the axial and bipolar landmarks. cal of wild-type haploid cells in the axl1 mutant. Double rings at the mother-bud neck (Figure 2e , cells 3 and 4) and division remnants (Figure 2e , cell 5) were both ob-
We next compared the localization of Bud5 with that of Bud2. As described previously, Bud2 was observed in the served in the axl1 mutant, although in reduced numbers
